tionship among communities in fragmented areas, besides the analysis of the energy rates and demographic aspects that can work as references in the management of these impacted areas.
The species studied herein, Monodelphis glirina (Wagner, 1842) is basically terrestrial (NOWAK 1991 , EMMONS & FEER 1997 . However, there is no information about its feeding habits, reproduction and conservation status (REIS et al. 2006) . In Brazil, the species is found in the southern part of the Amazon River and west of the Xingu River, as well as to the north of Bolivia (GARDNER 2005) .
In this contribution, we provide data on the feeding habits of M. glirina. Studies of this nature, for this species, had not been carried out before. Specifically, we aimed to evaluate whether there are differences in the diet of this species according to: classes of development, months of sampling, sex and size fragment.
MATERIAL AND METHODS
The study was performed in forest fragments of the Southern Amazon, located in Alta Floresta, in the northern part of the state of Mato Grosso. Fourteen (14) fragments, of different sizes and located in pasture matrixes were sampled (Fig. 1) .
The Alta Floresta is highly fragmented, with medium and large sized trees. Landscape fragmentation has been caused by cattle ranching, extensive road paving and many large rural settlement programs which started in 1975. Timber extraction, We spent ten consecutive nights in each fragment, in order to conduct the sampling, which happened between May and September 2009. There were 14 forest fragments: four small ones (2 to 7 ha), six mid sized (15 to 141 ha), and four large fragments (787 to 1763 ha). Conventional traps such as: Tomahawk (145 x 145 x 410 mm), Sherman (80 x 90 x 230 mm), as well as intercepting pitfall traps (60-litre bucket), were used for sampling the subjects.
Diet of
The sampling module, with conventional traps, was set with three main parallel tracks, each 80 m long and placed 50 m away from each other, inside the fragments. Five sampling points were set in each transect, placed 20 m away from each other. Two traps were set in these points, one using the Sherman type and another using the Tomahawk type on the ground, and placed 3 m away from each other, grouping a total of 10 traps in each track and 30 by sampling module. Only one sampling module was installed in the small fragments and three in the mid and large ones, all of them placed 500 m away from each other.
In addition, in the intervals among tracks, intercepting and fall trap sampling modules were installed, using the "Y" shape in each sampled area. Each pitfall trap module was 30 m long. The 60 L buckets were bared all the way up to the edge, in holes on the ground and linked to the surface by a 70 cm high black plastic tarpaulin guide fence, supported by wooden stakes held by clamps. The tarpaulin was kept stretched and its underside was buried 5 cm down into the ground. Only one module was installed in the mid and large ones, four buckets were placed in the centre of each area, among the tracks of the conventional traps. Four modules were installed in the mid and large fragments and placed 500 m away from each other.
The conventional traps were baited with banana and peanut butter. After the capture, skulls, post-skulls and tissue were sampled. The animals went through a taxidermy process and are stored at the Mammalogy Lab of the Universidade do Estado de Mato Grosso (UNEMAT), Cáceres, Mato Grosso, Brazil.
The dietary composition was determined by the analysis of stomach contents (UIEDA 1994). The stomach of each specimen was pulled out and stored in formaldehyde (10%) for one day. After that, the stomachs were washed in freshwater and transferred to alcohol 70%. Subsequently, the stomach content was removed and dissolved in 20 ml of distilled water in millimetre-scaled Petri dish (FERNANDES et al. 2006) . The material from the stomach was analyzed using a stereoscopic microscope and Pipette tips (FERNANDES et al. 2006) . The items found in the contents were divided into categories.
The determination of age classes was based on the eruption of molars and pre-molars, in regards to three classes of development: juvenile -subjects presenting the last superior molar as the first (M 1 ) or the second (M 2 ) (animals independent from their mothers but yet sexually immature); sub-adults -subjects presenting the third superior molar functional (M 3 ) (sexually active); and adults -subjects presenting complete dentition (M 4 ) (sexually active) (CORDEIRO & NICOLAS 1987 , TRIBE 1990 , MACEDO et al. 2006 .
The stomach repletion degree was estimated and determined according to the amount of food found in it. It was possible to visually verify whether the stomach was partially or totally empty (0-25%), whether it presented intermediate or low amounts (25-50%), or high amounts (50-75%) of food, and whether it was full of food (75 to 100%) or not -(UIEDA 1994). The frequency of occurrence and the specific prey abundance (numeric frequency) (HYNES 1950 , HYSLOP 1980 , UIEDA 1994 were combined and calculated in order to be analyzed by means of the Costello's diagram method (COSTELLO 1990) . This graphic method can demonstrate the availability of food resources in the region, allowing estimations regarding the selectivity of the predator and the availability of the species used as prey. We also combined data of specific prey abundance and vol- ume, aiming to determine the Importance Food Index (IFI) (variable from 0 to 1), which allowed an evaluation on the food regimen and the most important aspects of it (KAWAKAMI & VAZZOLER 1980) . The Lilliefors test was used to check the normality of the raw data set for regression analysis. The linear regression analysis was used to evaluate the influence of the independent variable (size of the fragment) and the dependent variable (Coleoptera, Orthoptera, Hymenoptera and Diplopoda) present in the diet and the number of captured subjects. All the analyses were performed using the program R version 2.14.0.2011 (R DEVELOPMENT CORE TEAM 2011).
RESULTS
Fifthy seven (57) subjects were analyzed (28 females and 29 males). Their mean body length was 182.4 ± 30.9 mm; tail length 64.1 ± 9.4 mm; ear length 15.9 ± 2.0 mm; paw lenght 18.6 ± 2.2 mm and mean total weight 52.0 ± 26.7 g. According to the degree of stomach repletion, 15 subjects had totally or partially empty stomachs, 14 showed low-intermediate repletion, 23 presented high-intermediate repletion and only five subjects had a full stomach (Fig. 2) .
The category Coleoptera showed the highest abundance (50%) with a frequency of occurrence of 91.22% and IFI of 0.2472 in the diet of M. Glirina. The category "seeds" presented the lowest abundance (0.11%), with frequency of occurrence of 1.75% and IFI of 0% (Table I ). In general, according to COSTELLO's (1990) diagram, the category Coleoptera was prominent and the other categories were considered rare in the diet (Fig. 3) . In total, nine categories were observed: Coleoptera, Orthoptera, Hymenoptera, miscellaneous, seeds, Diplopoda, Nematoda, hair and bait leftovers. The category miscellaneous refers to all vegetable material which was not identified at any taxonomic level. The calculation of abundance, frequency of occurrence and IFI, for the categories Nematoda and bait leftovers were estimated. However, Nematoda is not a food category and baits do not take part in the natural diet of the species.
Among male and female subjects, the category Coleoptera was prominent and the other categories were rare. The category "seeds" was recorded only in the diet of female subjects (Table I) .
In all classes of development, the category Coleoptera was preponderant, and the other categories were considered rare in the diet. Among juvenile subjects, the diet was less diverse, the categories Diplopoda, Orthoptera and seeds did not appear. In the sub-adult class, only Diplodopa was not recorded and in the adult class, and the category "seeds" did not appear in the diet (Table I) .
The size of the fragments had a significantly negative influence (R 2 = 27.59%, p = 0.0297) in the frequency of occurrence of Coleoptera in the diet of M. Glirina. In the small fragment (2 ha), the frequency of this prey corresponded to 100%; in the mid fragment (141ha), it came down to 80%, and in the largest fragment (1763 ha), the frequency decreased to 50% (Fig. 4) .
The correlation was significant (p = 0.0225) among the abundance of arthropods (Coleoptera, Orthoptera, Hymenoptera, Diplopoda) present in the diet and the number of subjects captured each month. Those food items were more abundant in May and September, matching the greater number of captured subjects. The months of June, July and August were those with less arthropods, matching the fewer numbers of captured subjects (Fig. 5) . However, according to PINHEIRO et al. (2002) , items of vegetable origin can be easily digested. The constancy of a diet can be related to different factors, such as the behavioral responses of the species in relation to the ecosystem where it inhabits. The selection and permanence of the animal in microhabitats with similar food resources can explain the constancy in dietary items (FERNANDES et al. 2006) .
Because of the different sizes of the forest fragments, differences in the diet of the subjects are possibly due to edge effects. According to MALCOLM (1995) , there are many secondary habitats in the smaller fragments. Due to edge effects, these places have fewer fruits and more insects. All fragments studied belong to a pasture matrix used for cattle ranching, which would explain the greater number of beetles, once they use feces for feeding and reproduction (MENDES & LINHARES 2006) . The greater consumption of beetles in the small fragments can be explained by the extension of the edge, which facilitates the entrance of beetles in areas of the forest. Once the size of the fragments increases, the availability of food becomes more diversified, and this marsupial can consume other food categories available and less coleopterans. Our data shows that this animal is opportunistic. Such opportunism is well known in other didelphids from the Neotropical region, which explore food resources according to their availability (ATRAMENTOWICZ 1988 , MEDELLÍN 1994 , CÁCERES et al. 1999 ). According to a study performed in the Mata Atlântica, the availability of food -such as fruits and arthropods -as well as the survival rates during the strong rainfall season has its peak in the beginning and in the end of the rainy period (BERGALLO & MAGNUSSON 1999) .
Probably, these effects were also responsible for higher rates of survival, because during May and September, 2009, the beginning and end of the rainy season, respectively, food is more largely available. The animals were captured in more numbers, and their body measurements were samaller than those obtained by ANDERSON (1997) . These differences in size, which are not statistically significant, correspond to morphologic modifications through the years which may be directly linked to locomotion and, consequently, to the search for resources (VIEIRA 2003) .
During the the current study, a daily high to intermediate feeding activity of M. glirina became evident by the fact that the majority of the stomachs analyzed had a high-intermediate amount of food. This activity index matched the high availability of Coleoptera between May and September (when the subjects were sampled). It is possible that the animals with empty stomachs were captured in the beginning of the night, having no opportunity for feeding outside the trap.
Besides Coleoptera, another item which is resistant to digestion is hair. It was present in the analysis. However, the absence of other contents from animal origin made us suppose that hair consumption was accidental, for instance through self-cleaning or collective cleaning, similar to what was reported by FERNANDES et al. (2006) . Cylindrical endoparasite worms from the phylum Nematoda were found in the stomach of 19 subjects, all adults, showing abundance of 1.47% and frequency of occurrence of 33.33% (a total of 57 subjects were analyzed) (Table I) , despite the usual presence of hair (Table I) .
DISCUSSION
According to the data presented in this study, M. glirina can be considered a generalist species, tending to be insectivore, as insects were the items most often found in the stomachs of subjects. CASELLA & CÁCERES (2006) found similar results for a species of the same genus, Monodelphis sorex (Hensel, 1872) . According to VIEIRA & MONTEIRO-FILHO (2003) , small cursorial animals tend to be insectivores. In fact, the most abundant group in the diet -Coleoptera, is not by chance the richest order of insects, and is invariably available anywhere (BORROR et al. 1992 , DALY et al. 1998 . Another aspect that determines the high abundance of beetles in the stomach contents of subjects is that the body of these insects is resistant to milling during digestion (PINHEIRO et al. 2002) .
Among the food items encountered, only "seeds" were not constant between the sexes and the classes of development.
Nematoda is not a food category. But these endoparasites might have influenced the food activity of the species, once M. glirina had a good portion of their stomachs filled with these nematodes, as already reported by RIBEIRO et al. (2009) for Didelphis. 
